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Focus Question
How can working adults holistically alleviate their chronic musculoskeletal pain by
engaging in health management through various physical activities to improve their overall
quality of life?
Clinical Scenario
Chronic musculoskeletal pain is defined as ongoing pain felt in the bones, joints, and
tissue of the body that persists for longer than three months (Booth et al., 2017; Joelsson et al.,
2017). Worldwide, 30% of the population has experienced some form of chronic pain in their
lifetime (Guy et al., 2020). When living with chronic pain, it can become difficult for working
adults to engage in their everyday occupations such as activities of daily living (ADL),
instrumental activities of daily living (IADL), health management, social participation, and
leisure (American Occupational Therapy Association [AOTA], 2020). These troubles can affect
an individual’s performance range by minimizing the number of activities they are able to
comfortably participate in. The study by Stubbs et al. (2013) confirmed that older working adults
with chronic pain are significantly less active than older working adults without chronic pain.
The population of working adults with chronic pain and less physical activity is at risk for
experiencing secondary consequences such as fear of movement, fear of falling, pain
catastrophizing, anxiety, and nervous system sensitization (Booth et al., 2017; Stubbs et al.,
2013).
Health management consists of, “activities related to developing, managing, and
maintaining health and wellness routines, including self-management, with the goal of improving
or maintaining health to support participation in other occupations” (AOTA, 2020, p. 45). It is
then broken down into seven specific activities: social and emotional health promotion and
maintenance, symptom and condition management, communication with the health care system,
medication management, physical activity, nutrition management, and personal care device
management (AOTA, 2020). For the working adult population, physical activity can be a longterm solution to consider as an alternative holistic pain management technique instead of a shortterm solution such as medications (Bruckenthal et al., 2009). Physical activity is important to
occupational performance because it creates an overall better quality of physical, mental, and
emotional health for individuals who experience chronic pain. Examples of physical activity that
have been found to help alleviate chronic musculoskeletal pain are yoga, pilates, and water
aerobics, all of which can be graded exercises and support a healthy range of motion (Hara et al.,
2017; Monson et al., 2017; Shnayder et al., 2018; Tul et al., 2010; Williams et al., 2009).
The type of cultural aspects to consider within the working adult population are
individuals’ current job positions, their values and beliefs regarding their occupational
performance, and their view on holistic care techniques. Other factors to consider include the
number of hours the individual works whether it is part-time or full-time, how long the
individual has experienced pain within their workplace, and the physical demand the job has on
their body. For example, a construction worker and teacher may experience a similar type of pain
even though they work in very different environments. Both individuals may work for the same
amount of time, but the physical demands on their bodies differ with job positions, and their
availability to engage in health management may be limited by outside factors.
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Ecology of Human Performance Model
By looking at the clinical scenario through the lens of the Ecology of Human
Performance (EHP), it suggests how occupational therapy intervention can positively impact
one’s performance range. The EHP model focuses on the performance range of the individual
and how their contexts influence it (Dunn, 2017). The factors of this model include the person,
task, and context which provides a template of the person’s performance range that may be
limited due to chronic musculoskeletal pain. There are five intervention approaches including
establish/restore, prevent, create, adapt/modify, and alter within the EHP model (Dunn, 2017).
The establish/restore intervention approach would be the most effective by attempting to restore
an individual’s ability to participate in health management through physical activity. An increase
in physical activity can then lead to an increase in performance range for other everyday tasks as
well. The EHP model was chosen to analyze the before and after-effects of a physical activityrelated intervention to increase performance range and ultimately provide a better quality of life
for an individual with chronic pain.
Purpose statement
For the purpose of this Critically Appraised Topic (CAT), the occupation of health
management will be discussed in-depth in regards to holistically improving the lives of working
adults with chronic musculoskeletal pain through physical activity. The evidence found from the
articles reviewed will provide ideas and intervention strategies for practicing occupational
therapists (OT) to implement with their clients experiencing chronic musculoskeletal pain.
Literature Synthesis
Search Terms and Limitations
Several different databases were utilized in order to obtain the appropriate existing
literature for this particular topic. Databases included the American Journal of Occupational
Therapy (AJOT), Cumulative Index of Nursing and Allied Health Literature (CINAHL),
PubMed, Australian Occupational Therapy Journal (AOTJ), Arthritis Care and Research, and
Pain Management. CINAHL and PubMed were used because they contained articles for allied
health professionals including occupational therapy. The Journal of Hand Therapy was also used
to find evidence related to wrist chronic pain. AJOT and AOTJ were both used because they
primarily focused on research articles for occupational therapy intervention. From these
databases, 17 articles were reviewed that fit the criteria to support the topic of chronic
musculoskeletal pain in adults. From the 17 reviewed articles, five of the articles were level I
designs including systematic reviews and randomized controlled trials (Bruckenthal et al., 2009;
Iverson et al., 2017; Roll & Hardison, 2016; Stubbs et al., 2013; Westby, 2001), one article was
level II (Kirsch Michelleti et al., 2019), three of the articles were level III (Koele et al., 2014;
McGeary et al., 2006; Shnayder et al., 2018), and nine of the articles were level N/A qualitative
designs (Andrews et al., 2018; Gardner-Harbeck & Fisher, 201l; Hara et al., 2017; Iversen et al.,
2017; Lötters, F. J et al., 2020; Monson et al., 2017; Tul et al., 2011; Wilcox et al., 2006;
Williams et al., 2009).
The articles that were considered for further review had inclusion criteria of publication
in English, participants who experienced any kind of chronic musculoskeletal pain, and the main
focus of physical activity as intervention. Exclusion criteria included articles that were about
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children, cognitive behavioral-focused therapies, and articles that were published over 10 years
ago unless they provided relevant information. Articles were excluded that involved any
population, not within the typical working age of 18-70 years old. The search terms used to
search for relevant literature included “musculoskeletal pain”, “occupational therapy”, and
“adults”.
Causes of Chronic Musculoskeletal Pain
Work-Related. A key reason for choosing to focus on the working adult population was
because of the high prevalence; about 30% of chronic musculoskeletal pain occurrences are
related to work injuries (Andrews, 2018; Gardener-Harbeck et al., 2011). Kirsch Micheletti et al.
(2019) and Shnayder et al. (2018) expressed that individuals who acquired chronic
musculoskeletal pain from their jobs experienced lower life satisfaction, decreased physical
activity outside of work, and overall lower productivity in their jobs. Employment in areas that
require neck bending, neck twisting, repetitive motion, vibration, static reach/grip, confined
spaces, heavy lifting, and demanding physical activity pose a threat to one’s physical health and
creates a higher possibility for one to experience chronic musculoskeletal pain (Monson et al.,
2017; Shnaydar et al., 2018). Working adults who experienced chronic musculoskeletal pain
reported that they considered reducing the number of hours they worked, changing careers and
even leaving their area of the profession altogether as a result of their pain (Monson et al., 2017).
Five research studies focused their sample population strictly on working adults, ages 1870 years old, and how chronic musculoskeletal pain impacts their lives (Gardner-Harbeck &
Fisher, 2011; Hara et al., 2017; Kirsch Micheletti et al., 2019; Monson et al., 2017; Shnayder et
al., 2018). Inclusion criteria for all five studies included participants being currently employed or
participating in educational activities that led to employment and experiencing some form of
chronic musculoskeletal pain from work contexts.
Gardener-Harbeck & Fisher (2011) had seven participants in their qualitative study and
researchers gathered data through semi-structured interviews. Six of the seven participants
disclosed their chronic musculoskeletal pain during the interviews and were given ergonomic
recommendations from an occupational therapist for their workstations. Participants reported
being more comfortable and productive after receiving ergonomic changes to their work areas
(Gardener-Harbeck & Fisher, 2011). A study by Hara et al. (2017,) 222 individuals participated
in focus groups to discuss overlapping conditions related to chronic musculoskeletal pain as a
result of working environments. Of the participants, 75% reported experienced chronic pain,
79% experienced chronic fatigue and 62% experienced mental distress (Hara et al., 2017). Both
qualitative studies concluded that participants who had chronic musculoskeletal pain from work
experienced negative impacts on their health and also a decreased productivity in life activities
(Gardener-Harbeck & Fisher, 2011; Hara et al., 2017).
Kirsch Micheletti et al. (2019), Monson et al. (2017), and Shnaydar et al. (2018) used
more quantitative data gathering approaches. Kirsch Micheletti et al. (2019) conducted a crosssectional study by sending out a survey to the general working population in Denmark asking
about work environments and health. There were 10,427 respondents to this survey, and those
who were self-employed or not part of the labor market were excluded. Results from the survey
showed that respondents who participated in physical activity, ate fruits and vegetables regularly,
and didn’t engage in smoking experienced less chronic musculoskeletal pain (Kirsch Micheletti,
2019). Shnaydar et al. (2018) also conducted a survey that was aimed at understanding the
relationship between musculoskeletal pain and life satisfaction for Home Health Aide (HHA)
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workers. The HHA participants were also asked about their interest levels in participating in
pain-alleviating exercises. The survey was completed by 285 respondents and 46.6% reported
experiencing chronic musculoskeletal pain in the last 3 months. The majority of the respondents
who experienced chronic pain showed interest in learning more about pain alleviating physical
activities (Shnaydar et al., 2018). Monson et al. (2017) conducted a pretest-posttest study where
77 dental hygiene students self-selected if they wanted to be in the experimental group where biweekly yoga classes would be implemented or a control group where there would be no yoga
classes. Participants in the experimental group reported having a significant decrease in
musculoskeletal pain when participating in yoga classes whereas the control group reported
having the same amount of musculoskeletal pain as from the beginning of the study (Monson et
al., 2017). These three quantitative studies all yield similar results by providing evidence that
work-related chronic musculoskeletal pain has negative impacts on one’s life and that there are
holistic practices available to treat chronic musculoskeletal pain such as physical activity (Kirsch
Michelletti et al., 2019; Monson et al., 2017; Shnaydar et al., 2018).
Arthritis. Although work-related factors make up an alarming amount of the chronic
musculoskeletal pain occurrences, rheumatoid arthritis was also very prevalent in articles
discussing musculoskeletal pain. Three of the studies that were analyzed addressed how arthritis
can be thought of as both a cause of chronic musculoskeletal pain and a result of damaging
work-related contexts (Iverson et al., 2016; Westby, 2001; Wilcox et al., 2006). Similar to a
broad diagnosis of chronic musculoskeletal pain, studies show that physical activity such as
aerobics and resistance training improves one’s pain symptoms of rheumatoid arthritis (Wilcox
et al., 2006). Having a condition like rheumatoid arthritis can limit an individual's performance
range of favorable activities. These limitations can decrease an individual’s overall quality of life
and wellbeing.
Interventions
Yoga. A commonly researched and effective intervention for chronic musculoskeletal
pain is physical activity, specifically yoga. “Yoga is described as a combination of breathing
exercises, physical postures, and meditation used to calm the nervous system and balance the
body, mind, and spirit” (Monson et al., 2017, p. 16). Yoga is also considered good for not only
an individual’s physical health but also their mental health because it is a method where there is
a strong interaction between one’s mind and body (Shnayder et al., 2018).
Of the articles reviewed, four addressed yoga as an intervention for chronic
musculoskeletal pain. Tul et al., (2011), Monson et al., (2017), Williams et al., (2009), Shnayder
et al., (2018) all included a population of adults 18-70 years old. Tul et al., (2011) had seven
participants, Monson et al., (2017) had 77 participants, Williams et al., (2009) had 90
participants, and Shnayder et al., (2018) had 285. Common inclusion criteria within these studies
were: being referred by a physician, having chronic musculoskeletal pain, English and/or
Spanish speaking, and over the age of 18. Some differences were Monson et al., (2017) required
that the participants were dental hygienist students who had chronic back and neck pain.
Shnayder et al., (2018) required that the participants were Home Health Aides.
The intervention programs lasted from 8 to 24 weeks. The participants in Monson et al.,
(2017), Shnayder et al., (2018), Williams et al., (2009) met twice a week for an hour each time
while participants in Tul et al., (2011) only met once a week. There were three specific types of
yoga that the researchers used for their intervention programs. Tul et al., (2011) used Hatha
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yoga, “which emphasizes controlled breathing awareness to gentle body movements and
postures” (p. 436). Monson et al., (2017) used vinyasa flow yoga, “which is strength-building,
flexibility-improving, stamina-increasing, mind-calming cardiovascular exercise” (p. 16).
Williams et al., (2009) used Iyengar yoga, “emphasis on detail, precision, and alignment in the
performance of yoga postures” (p. 2067). To rate/interpret the participants' pain before and after
the interventions the researchers used a Visual Analog Scale, the Comparative Pain Scale, a 55item questionnaire, and a medical questionnaire addressing their pain.
Results in the Monson et al., (2017) study were, “individuals who practiced yoga reported
higher body awareness, felt more relaxed, reduced their pain medications, and felt their lives had
improved due to reduction in pain” (p. 20). Similar positive results were also found in all the
other research articles pertaining to yoga. Tul et al., (2011) found three common themes in their
data: renewed awareness of the body, transformational relationship with the body in pain, and
acceptance. William et al., (2009) found that there was a “significantly greater reduction in
functional disability and pain intensity,” and “a reduction in pain medication” (p. 2066). Overall,
each study showed a significant increase in function and quality of life in participants who
engaged in yoga intervention programs. The participants’ performance range of desired
occupations seemed to increase after using this establish/restore method of intervention as well.
This further shows how physical activity is an important factor in an individual's overall health
and wellbeing.
Pilates. Although yoga and pilates are both a type of exercise to get one’s body moving,
they are very different in terms of how the activity can improve chronic pain. Yoga is a type of
exercise to improve one’s flexibility and help to connect the body with the mind by sitting in one
pose for a few seconds at a time (Tul et al., 2011). Pilates is a type of exercise used to help relax
muscles that are tense and to strengthen muscles (Schroeder & March, 2021). Gaskell and
Williams (2018) completed a qualitative study to determine if a pilates exercise program reduced
musculoskeletal pain in adults. The program lasted for 12 weeks, and the participants explored
factors such as work and leisure hobbies that can induce musculoskeletal pain that affects their
daily lives. Based on their findings, “pilates promotes an active lifestyle: improved performance
at work and hobbies; psychosocial benefits and improved confidence; increased autonomy in
managing their own condition; and motivation to continue with exercise” (Gaskell & Williams,
2018, p. 56).
Water Aerobics. Water aerobics is a type of aquatic exercise that promotes pain-free
movement during physical activity for those who experience chronic musculoskeletal pain
(Westby, 2001). Not only does water aerobics alleviate pain during exercise but it also prepares
the individual to better tolerate similar movements made in water to perform those same
movements on land (Booth et al., 2017). This is one way that physical activity for an individual
with chronic musculoskeletal pain can be graded. Two studies that addressed the effects of water
aerobics on individuals with chronic pain were Westby (2001) and Booth et al. (2017). Both are
level 1 systematic reviews and the authors reviewed a combined total of eight articles
specifically addressing water aerobics and how it has proven benefits for individuals’ health and
wellbeing.
Westby (2001) reviewed two randomized control trials and one non-randomized control
trial that provided evidence that water aerobics was an effective intervention for working adults
who experienced chronic musculoskeletal pain. Based on the review, overarching positive
takeaways from participating in water aerobics when experiencing chronic musculoskeletal pain
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is improved flexibility, muscle strength, and function (Fork & Douglas, 1989, as cited in Westby,
2001).
Booth et al. (2017) reviewed five articles that addressed how aquatic exercise can lead to
an easier transition into land-based physical activities. Water aerobics is a great resource for an
individual who is experiencing severe chronic musculoskeletal pain or has limited motor
functional mobility (Booth et al., 2017). Although it is good for an individual to exercise in an
environment that provides pain-free movement, it is imperative that land-based exercises are also
implemented to increase muscle function and strength in order to perform everyday activities
(Bidonde et al., 2014, as cited in Booth et al., 2017). Of course, the choice of exercise is
completely dependent on each individuals’ preference.
Summary
The key findings found in the existing literature suggest that the most effective physical
activity-related interventions were yoga, pilates, and water aerobics. The evidence indicates these
interventions would be effective for improving the lives of the working adult population that has
experienced chronic musculoskeletal pain. The goal of implementing the establish/restore
intervention from the EHP model is to establish new physical activity habits and restore previous
skills that were lost due to chronic musculoskeletal pain in adults who have had a decrease in
their performance range (Dunn, 2017).
Clinical Bottom Line
The focus of this CAT is to answer the question of how working adults can holistically
alleviate their chronic musculoskeletal pain by engaging in health management through various
physical activities to improve their overall quality of life. Information from the articles reviewed
for this CAT included evidence of a high prevalence of chronic musculoskeletal pain found in
working adults, how chronic pain decreases one’s ability to participate in various occupations,
and the importance of engaging in physical activity to improve both chronic musculoskeletal
pain and quality of life. The study designs that were found in the articles reviewed included
randomized control trial, systematic review, meta-analysis, focus group, cross-sectional study,
survey/questionnaire, pretest-posttest, and qualitative studies including narratives. There were
strong findings in the existing literature that yoga, pilates, and water aerobics were shown to
decrease chronic musculoskeletal pain through physical activity training which in turn increases
the individual’s quality of life. Within the studies, not much was discussed about the
participants’ ability to afford and access facilities that offer yoga, pilates, and water aerobic
classes outside of the study. If an occupational therapist (OT) were to recommend attending an
exercise class to a client, they should keep in mind the client’s ability to access to those classes.
Best Model
The occupation-based model that was used to illustrate the clinical scenario was the
Ecology of Human Performance (EHP) model (Dunn, 2017). Utilizing the EHP model in clinical
practice gives OTs an idea of what tasks a client is unable to do due to their condition. This will
allow OTs to create interventions for individuals to establish holistic pain management skills
based on their current performance range and work towards increasing it by creating a new
context of physical activity implementation. It is also a way to assess the changes in the
performance range of a client after the intervention to determine if an improvement has been
Koep, Larson, & McNamee, 2021

7

made. The process of EHP begins with the evaluation of the person, context, and task following
up with the best intervention approach based on the individual (Dunn, 2017). This displays the
ethical consideration of beneficence by doing what is right no matter the individual’s cultural
background or by referring them to another health professional if necessary to improve their
chronic pain (AOTA, 2020).
Usefulness In Practice
For individuals with chronic musculoskeletal pain, “the occupational therapy
practitioner’s primary role in rehabilitation is to evaluate and intervene to improve client’s ability
to independently perform functional tasks” (Roll & Hardison, 2017, p. 1). Negative impacts on
one’s daily function and participation in occupations occur when an individual is experiencing
chronic musculoskeletal pain. Without help from an OT, it may lead to more permanent and
irreversible issues that are more damaging to their overall quality of life. Individuals with
chronic pain may choose to use more short-term approaches to helping with their pain such as
medications, ice, or heat. It is the OT’s responsibility to introduce interventions that can pose as
a more long-term solution and improve one’s physical and mental abilities. An OT would be
included in the evaluation and intervention programming alongside the individual’s general
physician, orthopedic specialist, physical therapists, and any other relevant healthcare
professionals.
Based on the evidence reviewed, interventions that were found to alleviate pain and
increase the performance range for working adults with chronic musculoskeletal pain were yoga,
pilates, and water aerobics. Yoga was found to alleviate neck pain, back pain and improve
mental health (Shnayder et al., 2018; Williams et al., 2009). Pilates creates a similar outcome to
yoga for it relaxes and strengthens muscles (Schroeder & March, 2021). Water aerobics allows
for a pain-free environment and allows for resistance training to improve range of motion (Booth
et al., 2017; Westby, 2001). Although all three interventions have been shown to improve
working adults’ musculoskeletal pain, yoga and pilates tend to be more accessible activities than
water aerobics. Water aerobics requires a pool and may only be available by attending classes
while yoga and pilates can be completed at home and require fewer materials and resources.
Financial situations were not addressed in the literature which can affect the accessibility of the
interventions since many yoga, pilates, and water aerobic classes require payments to participate.
Depending on the individual’s physical, cultural and social context, water aerobics may be
harder to participate in compared to yoga and pilates.
Limitations
The findings of this Critically Appraised Topic should be interpreted considering the
present limitations. The limited intervention strategies, sample sizes, and short-term studies do
not allow for generalizations, or long-term viability to be inferred. A specific limitation was the
inclusion of participants who had close access to the program (Gaskell & Williams, 2018).
Further research should be done involving younger and/or older populations, along with
individuals outside of the workforce. Exploring further research to study the viable long-term
effects will have implications for the usefulness of holistic therapies such as physical activity.
Possible biases that would affect the outcome of the studies could be the participants’ and
researchers' perceptions of yoga, pilates, and water aerobics and whether or not they find them
helpful. More relevant information about working adults with chronic musculoskeletal pain can
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be found on the AOTA website and by also visiting one’s local physical wellness center for
information on class accessibility.

Koep, Larson, & McNamee, 2021

9

References
American Occupational Therapy Association. (2020). Occupational therapy practice framework:
Domain and process (4th ed.). American Journal of Occupational Therapy, 74(Suppl. 2),
7412410010. https://doi. org/10.5014/ajot.2020.74S2001
Andrews, N. E., Strong, J., Meredith, P. J., & Branjerdporn, G. S. (2018). Approach to activity
engagement and differences in activity participation in chronic pain: A five-day
observational study. Australian Occupational Therapy Journal, 65, 575-585.
https://doi.org/10.1111/1440-1630.12516
Bidonde, J., Busch, A. J., Webber, S. C., Schachter, C. L., Danyliw, A., Overend, T. J., & Rader,
T. (2014). Aquatic exercise training for fibromyalgia. Cochrane Database of Systematic
Reviews, 10, 11-336. https://doi.org/10.1002/14651858.CD011336
Booth, J., Moseley, G. L., Schiltenwolf, M., Cashin, A., Davies, M. & Hubscher, M. (2017).
Exercise for chronic musculoskeletal pain: A biopsychosocial approach. Musculoskeletal
Care, 15, 413-421. https://doi.org/10.1002/msc.1191
Bruckenthal, P., Reid, M. C., & Reisner, L. (2009). Special issues in the management of chronic
pain in older adults. Pain Medicine, 10(S2). https://doi.org/10.1111/j.15264637.2009.00667.x
Dunn, W. (2017). The ecological model of occupation. In J. Hinojosa, P. Kramer, & C.B.
Royeen (Eds.), Perspectives on human occupation: theories underlying practice (2nd ed.
pp. 207-235). F.A. Davis.
Fork, S. C., & Douglas, V. (1989). Arthritis water exercise program evaluation: a self-assessment
survey. Arthritis Care Res, 2, 28-30.
Gardner-Harbeck, J. L., & Fisher, T. (2011). Computer workstation analysis: A case study of an
occupational therapy intervention. Work, 40(4), 369–374. https://doi.org/10.3233/wor2011-1248
Gaskell, L., & Williams, A. E. (2018). A qualitative study of the experiences and perceptions of
adults with chronic musculoskeletal conditions following a 12‐week Pilates exercise
programme. Musculoskeletal Care, 17(1), 54–62. https://doi.org/10.1002/msc.1365
Guy, L., McKinstry, C., & Bruce C. (2020). Learned pacing for adults with chronic pain: A
randomised controlled trial feasibility study. Australian Occupational Therapy Journal,
67, 399–406. https://doi.org/10.1111/1440-1630.12653
Hara, K. W., Borchgrevink, P. C., Jacobsen, H. B., Fimland, M. S., Rise, M. B., Gismervik, S., &
Woodhouse, A. (2017). Transdiagnostic group-based OCCUPATIONAL rehabilitation
for participants with chronic pain, chronic fatigue and common mental DISORDERS. a
feasibility study. Disability and Rehabilitation, 40(21), 2516-2526.
doi:10.1080/09638288.2017.1339298
Koep, Larson, & McNamee, 2021

10

Iversen, M. D., Frits, M., Heideken, J. V., Cui, J., Weinblatt, M., & Shadick, N. A. (2017).
Physical activity and correlates of physical activity participation over three years in adults
with rheumatoid arthritis. Arthritis Care & Research, 69(10), 1535-1545.
https://doi.org/10.1002/acr.23156
Joelsson, M., Bernhardsson, S., & Larsson, M. E. (2017). Patients with chronic pain may need
extra support when prescribed physical activity in primary care: a qualitative study.
Scandinavian Journal of Primary Health Care, 35(1), 64–74.
https://doi.org/10.1080/02813432.2017.1288815
Koele, R., Volker, G., van Vree, F., van Gestel, M., Köke, A., & Vliet Vlieland, T. (2014).
Multidisciplinary Rehabilitation for Chronic Widespread Musculoskeletal Pain: Results
from Daily Practice. Musculoskeletal Care, 12(4), 210–220.
https://doi.org/10.1002/msc.1076
Kwok, E. Y., Au, R. K., & Li-Tsang, C. W. (2016). The effect of a self-management program on
the quality-of-life of community-dwelling older adults with chronic musculoskeletal knee
pain: A pilot randomized controlled trial. Clinical Gerontologist, 39(5), 428–448.
https://doi.org/10.1080/07317115.2016.1171818
Lötters, F. J. B., Schreuders, T. A. R., Videler, A. J. (2020). SMoC-Wrist: A sensorimotor
control-based exercise program for patients with chronic wrist pain. Journal of Hand
Therapy, 33(4), 607–615. https://doi.org/10.1016/j.jht.2018.11.002
McGeary, D. D., Mayer, T. G., & Gatchel, R. J. (2006). High pain ratings predict treatment
failure in chronic occupational musculoskeletal disorders. The Journal of Bone & Joint
Surgery, 88(2), 317-325. doi:10.2106/jbjs.d.02968
Minor, M. A., Hewett, J. E., Webel, R.R., Anderson, S. K., & Kay, D. R. (1989). Efficacy of
physical conditioning exercise in patients with rheumatoid arthritis and osteoarthritis.
Arthritis Rheum, 32, 396-405.
Monson, A. L., Chismark, A. M., Cooper, B. R., & Krenik-Matejcek, T. M. (2017). Effects of
Yoga on Musculoskeletal Pain. The Journal of Dental Hygiene, 91(2).
Roll, S. C., & Hardison, M. E. (2016). Effectiveness of occupational therapy interventions for
adults with musculoskeletal conditions of the forearm, wrist, and hand: A systematic
review. American Journal of Occupational Therapy, 71(1).
doi:10.5014/ajot.2017.023234
Sanford-Smith, S., Mackay-Lyons, M., & Nunes-Clement, S. (1998). Therapeutic benefit of aqua
aerobics for individuals with rheumatoid arthritis. Physiotherapy Canada, 50, 6-40.
Schroeder, R. & March, B. (2021). The key differences between yoga and pilates.
https://www.harpersbazaar.com/uk/beauty/fitness-wellbeing/a25626354/yoga-vs-pilates/.

Koep, Larson, & McNamee, 2021

11

Shnayder, M. M., Brannan, D., Murphy, L. A., Asfour, L. S., Hecht, E. M., Lee, D. J., & CabanMartinez, A. J. (2018). Musculoskeletal Pain and Interest in Meditation and Yoga in
Home Health Aides. Home Healthcare Now, 36(2), 103–113.
https://doi.org/10.1097/nhh.0000000000000644
Stubbs, B., Binnekade, T. T., Soundy, A., Schofield, P., Huijnen, I. P. J., & Eggermount, L. H. P.
(2013). Are older adults with chronic musculoskeletal pain less active than older adults
without pain? A systematic review and meta-analysis. Pain Medicine, 14 , 1316-1331.
Tul, Y., Unruh, A. & Dick, B. D. (2011). Yoga for chronic pain management: A qualitative
exploration. Scandanavian Journal of Caring Sciences, 25, 435-443.
https://doi.org/10.1111/j.1471-6712.2010.00842.x
Westby, M. D. (2001). A health professional’s guide to exercise prescription for people with
arthritis: A review of aerobic fitness activities. Arthritis Care & Research, 45, 501-511.
Wilcox, S., Ananian, C. D., Abbott, J., Vrazel, J., Ramsey, C., Sharpe, P. A. & Brady, T. (2006).
Perceived exercise barriers, enablers, and benefits among exercising and nonexercising
adults with arthritis: Results from a qualitative study. Arthritis Care & Research, 55(4),
616-627.
Williams, K., Abildso, C., Steinberg, L., Doyle, E., Epstein, B., Smith, D., Hobbs, G., Gross, R.,
Kelley, G., & Cooper, L. (2009). Evaluation of the Effectiveness and Efficacy of Iyengar
Yoga Therapy on Chronic Low Back Pain. Spine, 34(19), 2066–2076.
https://doi.org/10.1097/brs.0b013e3181b315cc

Koep, Larson, & McNamee, 2021

12

